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CHAPTER  I.   INTRODUCTION  AND  CONCLUSIONS 

Urban  fresh  water  use  in  California  is  presently 
estimated  to  be  nearly  3  million  acre-feet  annually^  or  about  12 
percent  of  the  State's  total  fresh  water  requirements.   This 
relationship  has  changed  from  approximately  10  percent  in  1950, 
and  is  continuing  to  increase.   The  water  needs  of  manufacturing 
industries  have  increased  and  expanded  at  a  rate  commensurate 
with  or  exceeding  the  rate  of  general  population  growth.   Be- 
cause of  the  relative  significance  of  the  water  needs  of  the 
manufacturing  industries  to  the  total  urban  v.'ater  requirements 
and  to  the  economy  of  the  State,  it  is  important  that  the  water 
needs  for  industry  be  known.   This  relates  not  only  to  the  pre- 
sent requirements,  but  also  to  future  needs  for  an  ever-expanding 
economy. 

Increasing  industrial  demands  are  being  placed  upon 
developed  water  supplies.   These  supplies  have  already  been  over- 
taxed and  seriously  depleted  in  many  areas  of  the  State,   If 
industrial  expansion  is  to  continue,  steps  must  be  taken  to 
replenish,  protect,  and  supplement  diminishing  supplies  and  to 
provide  for  increased  water  requirements  in  succeeding  years. 

Industry,  in  recent  years,  has  adopted  practices  which 
have  effected  a  conservation  of  vjater.   Some  of  the  more  important 
practices  now  being  utilized  are  the  reuse  and  recirculation  of 
water  wherever  conditions  permit,  and  the  reconditioning  of  waste 
and  wash  v;ater  for  reuse.   As  the  need  to  extend  available  water 
supplies  become  progressively  more  acute,  and  with  the  increasing 
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establishment  of  Industrial  plants  in  water-short  areas,  a  continual 
refinement  in  water  conservation  engineering  may  be  predicted. 

This  bulletin  presents  the  results  of  a  survey  of  the 
State's  manufacturing  establishments.   A  request  was  made  of  all 
manufacturers  operating  in  California  in  i960  for  water  use  infor- 
mation relative  to  the  years  1957  through  1959.   The  purpose  of 
the  survey  was  to  ascertain  the  present  level  of  fresh  water  use 
and  to  establish  a  base  period  from  which  to  predict  future  water 
use.   Usable  information  was  received  from  approximately  20  percent 
of  the  State's  27,000  manufacturing  establishments.   Many  manu- 
facturers were  unable  to  provide  data  because  their  water  needs  were 
either  supplied  on  a  flat  rate  basis,  or  if  supplied  from  wells,  the 
quantities  were  not  measured  or,  for  other  reasons,  could  not  be  de- 
termined. 

The  questionnaire  v/hich  the  manufacturers  were  requested 
to  fill  out  asked  for  information  regarding  v;ater  intake,  kinds 
of  use  within  the  industrial  plant,  source  of  water,  and  water 
treated,  recirculated,  and  discharged. 

The  approach  utilized  in  this  report  Involves  a  categor- 
ization of  industries  into  industry  groups  having  similar  activities 
and  products  and  the  development  of  unit  water  use  values  for 
these  groups  upon  employee  working  days  and  water-using  area  of  the 
plant.   These  unit  values  based  on  employee  working  days  have 
particular  significance  because  they  can  be  related  to  other 
available  information  to  estimate  the  present  total  fresh  water 
use  within  groups. 
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Geographic  groupings  of  industries  are  also  possible 
to  estimate  present  total  fresh  water  use  for  particular  areas 
such  as  counties.  The  standard  industrial  classification  system 
devised  by  the  U.  S.  Bureau  of  the  Budget  was  used  for  the  grouping 
of  industries  for  determining  unit  water  use  values.   This  system 
is  defined  and  described  more  fully  in  Chapter  11. 

Information  was  also  requested  concerning  the  quantity 
of  water  used  related  to  the  quantity  of  products  produced,  and 
the  dollar  value  added  to  those  products  by  the  manufacturer.  It 
Is  anticipated  that  this  report  will  be  supplemented  at  a  later  date 
with  additional  analysis  of  this  and  other  information  to  be 
obtained  from  the  questionnaires. 

Studies  have  been  made  in  the  past  of  industrial  water 
use  in  various  regions  of  California,   However,  no  studies  have 
heretofore  dealt  comprehensively  with  unit  values  of  water  use  for 
each  Industry  group,  nor  have  estimated  the  total  water  use  by 
Industry  groups.   Such  is  accomplished  in  this  report. 

Objectives 
The  primary  objectives  of  the  industrial  water  use 
survey  were:   (l)  to  estimate  present  total  fresh  water  use  by 
manufacturing  industries  in  California  by  industry  group  and 
by  county,  and  (2)  to  provide  a  base  period  from  which  future 
industrial  water  use  may  be  estimated.   Correlative  objec- 
tives based  upon  tabulations  of  reported  data  were: 
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(l)  to  determine  the  source  and  quantity  of  fresh  water  intake 
for  manufacturing,  (2)  to  determine  the  quantity  and  purpose  of 
total  and  fresh  water  use  by  the  manufacturing  industries,  and 
(3)  to  obtain  an  indication  of  the  extent  of  the  use  of  brackish 
water  within  the  State  for  manufacturing. 

Scope  of  Report 

In  general,  this  is  a  basic  data  report.  No  attempt 
was  made  to  prepare  and  present  a  detailed  analysis  of  the  results. 
Only  the  most  salient  and  obvious  points  are  discussed. 

This  bulletin  is  composed  of  three  chapters  of  text  and 
Illustrations,  a  section  of  tables,  an  appendix,  including  a  biblio- 
graphy, and  plates.  Chapter  I  discusses  the  need,  objectives,  and 
scope  of  the  report,  and  presents  a  summary  and  conclusions  of  the 
results.   A  short  discussion  of  the  methods  and  procedures  developed 
and  utilized  during  the  course  of  the  survey  is  presented  and  dis- 
cussed in  Chapter  II,   Results  of  the  survey  are  presented  in 
Chapter  III,  and  the  data  is  shown  in  various  tables  and  figures 
following  Chapter  III.   Details  pertaining  to  procedures  for  handling 
of  the  data  and  data  processing  are  described  in  Appendix  A.  A 
sample  of  the  questionnaire  used  for  the  survey  and  a  copy  of  the 
letter  of  transmittal  to  the  manufacturer  are  included  in  Appendix  B. 

Water  quality  is  very  important  in  the  location  of  certain 
types  of  manufacturing  industries.   For  example,  water  used  in  the 
manufacture  of  textiles  and  high-grade  paper  requires  that  iron 
content  be  extremely  low.   With  textiles  and  carbonated  beverages, 
water  must  be  sparkling,  free  of  organic  and  inorganic  suspended 
matter,  color,  and  relatively  free  of  dissolved  minerals, especially 
calcium  and  magnesium.   Furthermore,  requirements  for  pure  process 
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water  are  so  stringent  in  many  industries  that  plants  often  employ- 
extensive  and  complex  treatment  techniques  in  addition  to  obtaining 
high-quality,  natural  water.   Water  quality  problems  are  beyond  the 
scope  of  this  report,  and,  although  data  were  obtained  relative  to 
water  treated  and  use  of  fresh  and/or  brackish  water,  this  data 
does  not  provide  any  information  concerning  water  quality  needs.   No 
request  was  made  for  quantities  of  brackish  or  low  grade  water  which 
could  satisfactorily  meet  plant  quality  requirements  and  which 
might  substitute  for  fresh  water  presently  used. 

Summary  and  Conclusions 

Numerous  summary  statements  may  be  dravm  from  the  data; 
however,  only  those  considered  to  be  more  significant  are  listed. 
Many  other  detailed  facts  and  conclusions  may  be  observed  or  com- 
puted from  the  tables.   The  information  presented  herein  represents 
the  average  annual  water  use  for  the  years  1957  -  1959. 

1.  Twenty  percent  of  the  State's  manufacturing  estab- 
lishments provided  usable  information;  however,  approximately  50  per- 
cent of  the  total  employment  (manufacturing)  pool  is  represented. 

2.  Response  to  the  survey  v;as  best  from  the  high  water- 
using  establishments. 

3.  A  relatively  few  major  industry  groups  use  most  of 
the  water.   Among  these,  the  Food  and  Kindred  Products  Major  Indus- 
try Group  has  the  highest  fresh  v/ater  use;  however,  the  Petroleum 
Refining  and  Related  Industries  Major  Industry  Group  has  the  high- 
est total  water  use,  including  brackish  water. 

4.  Brackish  water  is  used  in  13  counties  and  amounts  to 

approximately  46  percent  of  all  intake  water  reported  used  for 

manufacturing . 
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5,  The  Petroleum  Refining  Industry  recycles  large 
quantities  of  its  intake  water.   Overall  industry  intake  require- 
ments would  more  than  double  if  no  water  were  recirculated, 

6,  Cooling  is  the  largest  water  use  reported  in  the 
Petroleum  Refining  Industry,   Manufacturing  industries,  in  general, 
reported  that  one-half  of  the  intake  water  is  used  for  cooling 
purposes, 

7,  Almost  as  much  water  is  treated  after  use  for  dis- 
posal as  is  treated  prior  to  use, 

8,  Most  of  the  larger  water-using  manufacturing  groups 
provide  for  their  fresh  water  needs  through  company  systems,  while 
the  smaller  users  purchase  water  from  water  supply  agencies.  As  a 
result,  approximately  59  percent  of  all  fresh  water  intake  reported 
is  derived  from  company  systems,  v/hile  the  remaining  4l  percent  is 
received  from  water  service  agencies.  With  the  exclusion  of  Los 
Angeles  County,  where  ground  water  extraction  in  the  coastal  areas 
is  considerably  limited  by  legal  control,  the  quantity  of  fresh 
water  intake  derived  from  company  systems  is  around  68  percent 
statewide. 

9,  During  the  period  from  1957  through  1959^  the  manu- 
facturing Industry  used  approximately  39.9  billion  cubic  feet,  or 
about  917,000  acre-feet,  of  fresh  water  annually. 

10,   The  South  Coastal  area,  including  Los  Angeles,  Orange, 
San  Bernardino,  and  Riverside  Counties,  has  the  highest  manufac- 
turing water  use  in  the  State,  with  about  11.6  billion  cubic  feet 
(266,000  acre-feet)  annually.   The  San  Francisco  Bay  metropolitan 
area  follows  closely  with  about  11.0  billion  cubic  feet  (253,000 
acre-feet), 

11,   Six  counties  are  estimated  each  to  use  more  than 
1  billion  cubic  feet  of  fresh  water  annually  for  manufacturing, 
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CHAPTER  II.   METHODS  AND  PROCEDURES 

In  July  i960,  questionnaires  were  sent  to  27^000  manu- 
facturing establishments  within  the  State.   The  mailing  list  was 
obtained  from  the  Department  of  Employment  which  maintains  the  most 
complete  file  of  industries. 

The   questionnaire  was  modeled  after  one  used  by   the 
U,    S.   Bureau  of   the   Census   in  its   195^  Census   of  Manufacturers. 
However,    it  was  modified   to  meet   some   of  the  particular  needs   for 
information  by   the   department.      The   information  requested   covered  the 
three-year  period  1957-1959^   and  included  all  manufacturers  regardless 
of   the   quantity  of  water  withdrawn,    used,    or  discharged. 

A  covering  letter  emphasized  the  importance  of  certain 
questions,  the  answers  to  v;hich  were  needed  in  computing  unit 
values  of  water  use  based  on  employees  and  on  area.   These  questions 
included  total  water  intake,  number  of  employees,  and  number  of 
working  days  during  the  year. 

Each,  establishment  was  asked  to  complete  l4  questions 
pertaining  to  its  water  use,  source  of  water,  discharge,  recircu- 
lation, treatment  of  water,  size  of  plant,  and  employment. 

The  questionnaire  was  also  designed  to  provide  information 
pertaining  to  unit  values  of  water  use  based  on  dollar  value  added 
by  manufacture,  and  estimated  future  water  use.   These  data  have 
not  been  processed  as  yet  because  the  information  was  not  a- 
dapted  to  machine  handling  methods,  and  must  await  subsequent 
analysis. 
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Survey  Response 

The  mailing  list  used  contained  only  names  and  addresses 
of  those  manufacturing  establishments  on  record  with  the  California 
State  Department  of  Employment,   There  Is  no  assurance  that  this 
list  contained  every  "manufacturing"  establishment  in  the  State 
of  California,  but  it  was  the  most  complete  list  available. 

The  total  response  to  the  survey  was  approximately  25 
percent.  Of  those  manufacturing  establishments  that  responded, 
about  80  percent  contained  information  utilized  for  the  report. 
The  industries  reporting  were,  in  general,  those  that  use  the  larger 
quantities  of  water  and  which  maintain  the  best  records  relative 
to  water  use.  It  would  be  expected,  therefore,  that  the  unit  use 
values  developed  for  the  higher  water-using  industries  would  be 
more  accurate  than  for  the  lower  water-using  industries.  Likewise, 
the  estimates  of  county  and  industry  total  water  use  made  by 
extrapolating  the  survey  data  are  probably  more  accurate  for  the 
higher  water-using  industries  than  for  the  low  water  users. 

Procedure  for  Determining  Unit  Use  Values 

On  the  basis  of  the  reported  data,  two  types  of  unit 
use  values  were  determined.  One  was  determined  upon  the  basis  of 
the  water-using  area  of  the  plant,  and  the  other  upon  the  basis  of 
the  employee  working  day.   The  unit  value  of  water  use  per  square 
foot  of  plant  area  was  calculated  by  dividing  the  total  volume  of 
intake  water,  in  cubic  feet,  by  the  total  water-using  area,  in  squar 
feet,  reported  for  each  Industry  group.  The  unit  value  of  water 
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use  based  upon  employee  working  day  was  similarly  calculated  by 
dividing  the  total  volume  of  intake  water,  in  cubic  feet,  by  the 
weighted  product  of  the  total  number  of  employees  times  the  average 
number  of  working  days  for  each  establishment  reported  for  each 
industry  group.   Further  details  concerning  the  machine  processing 
procedures  are  presented  in  Appendix  A.   The  unit  use  value  based 
upon  area  appears  to  be  subject  to  more  variation  than  the  value 
based  upon  the  employee  working  day. 

Procedure  for  Estimating  Total  Water  Use 
Reasonable  estimates  could  be  made  of  total  water  use 
by  each  industrial  group  in  each  county  by  utilizing  employment 
data  available  from  the  Department  of  Employment  and  the  average 
unit  values  based  on  employee  working  days.   Minor  discrepancies 
occur  as  a  result  of  differences  in  defining  reporting  units  by 
the  survey  as  compared  to  the  Department  of  Employment,  but  overall 
it  is  felt  that  the  method  does  provide  a  reasonable  estimate.   The 
area  method  was  not  usable  for  estimating  total  water  use,  as  no 
Information  is  available  regarding  the  total  water-using  area  of 
Industry, 

Although  not  shown  in  this  report,  wherever  Information 
was  available,  unit  water  use  values  based  upon  employee  working 
days  were  determined  for  each  industrial  group  within  each  county 
for  estimating  total  water  use. 

In  those  counties  where  unit  values  could  not  be  determined, 
it  was  assumed  that  the  unreported  plants  used  water  at  the  average 
statewide  value  for  the  Industrial  group. 
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In  a  few  cases  where  no  records  were  available  upon  which 
to  determine  unit  use  values  for  a  particular  Industrial  group,  no 
estimates  were  made  of  the  total  water  use  of  that  group.   This 
quantity  of  water  use,  however,  would  be  very  small  and  would  have 
little  effect  on  the  overall  county  or  state  totals. 

Method  of  Classification  and  Definitions 

Standard  definitions  alone  are  not  enough  to  assure 
strict  comparability  of  industry  data  published  by  various  agencies, 
because  of  variation  in  classifications  of  the  industries  by  each 
agency,  degree  of  response  and  accuracy  of  information  supplied  by 
respondents,  and  use  of  sampling  techniques  as  compared  to  complete 
coverage.   Factors  causing  differences  must  be  taken  into  account 
in  interpretating  the  survey  data. 

The  Standard  Industrial  Classification,  which  was  the 
classification  system  utilized  in  this  report,  has  considerable  valu 
in  maintaining  uniformity  and  consistency  of  comparison  between 
industrial  groups. 

Standard  Industrial  Classification 

The  Standard  Industrial  Classification  segregates  estab- 
lishments by  type  of  activity  in  which  engaged.   It  covers  the  entir' 
range  of  economic  activities  which  are  grouped  in  the  following 
10  divisions:   agriculture,  forestry,  and  fisheries;  mining;  contrac 
construction;  manufacturing;  transportation,  communication,  electric 
gas,  and  sanitary  services;  wholesale  and  retail  trade;  finance. 
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insurance,  and  real  estate;  services;  government;  and  nonclasslflable 
establishments . 

Bulletin  No.  124  deals  only  with  industries  within  Divi- 
sion D,  designated  as  manufacturing.   It  consists  of  21  major 
groups,   A  complete  definition  of  "manufacturing"  as  set  forth  in 
the  Standard  Industrial  Classification  Manual  is  presented  in  the 
next  section. 

Each  establishment  is  assigned  an  industry  code  number 
on  the  basis  of  its  major  activity,  which  is  determined  by  the 
product  or  group  of  products  produced  or  handled  or  services 
rendered.   Each  is  characterized  by  a  four-digit  classification. 
The  first  two  digits  signify  the  major  group  within  the  division. 
The  third  digit  indicates  the  industry  group  number  within  the  major 
group,  and  the  fourth  digit  specifies  the  type  of  industry  within 
the  group.   An  example  is  shown  below: 

Major  Group  20  -  Food  and  Kindred  Products 

Industry  Group  203         -  Canning  and  Preserving  Fruits, 

Vegetables,  and  Sea  Foods 

Industry  2036  -  Fresh  or  frozen  packaged  Fish 

Manufacturing 


The  Standard  Industrial  Classification  Manual  defines 
manufacturing  as: 

"...  those  establishments  engaged  in  the  mechanical 
or  chemical  transformation  of  inorganic  or  organic  sub- 
stances into  new  products,  and  usually  described  as  plants, 
factories,  or  mills,  which  characteristically  use  power 
driven  machines  and  materials  handling  equipment.   Estab- 
lishments engaged  in  assembling  component  parts  or 
manufactured  products  are  also  considered  manufacturing 
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if  the  new  product  is  neither  a  structure  nor  other 
fixed  Improvement, 

"The  materials  processed  by  manufacturing  es- 
tablishments Include  products  of  agriculture,  forestry, 
fishing,  mining,  and  quarrying.   The  final  product  of 
a  manufacturing  establishment  may  be  'finished'  in  the 
sense  that  it  is  ready  for  utilization  or  consumption, 
or  it  may  be  'semifinished'  to  become  a  raw  material 
for  an  establishment  engaged  in  further  manufacturing. 
For  example,  the  product  of  the  copper  smelter  is  the 
raw  material  used  in  electrolytic  refineries;  refined 
copper  is  the  raw  material  used  by  copper  wire  mills; 
and  copper  wire  is  the  raw  material  used  by  certain 
electrical  equipment  manufacturers, 

"The  materials  used  by  manufacturing  establish- 
ments may  be  purchased  directly  from  producers,  obtained 
through  customary  trade  channels,  or  secured  without 
recourse  to  the  market  by  transferring  the  product  from 
one  establishment  to  another  which  is  under  the  same 
ownership.   Manufacturing  production  is  usually  carried 
on  for  the  wholesale  market,  for  interplant  transfer, 
or  to  order  for  industrial  users,  rather  than  for 
direct  sale  to  the  domestic  consumer. 

"Printing,  publishing,  and  industries  servicing 
the  printing  trades  are  classified  as  manufacturing 
Industries. 

"There  are  borderline  cases  between  the  manu- 
facturing division  and  the  other  division  in  the 
classification  system,* 

"Processing  on  farms  is  not  considered  manufac- 
turing if  the  raw  materials  are  grown  on  the  farm 
and  if  the  manufacturing  activities  are  on  a  small 
scale  without  the  extensive  use  of  paid  labor.   Other 
exclusions  are  custom  grist  milling,  threshing,  and 
cotton  ginning," 


*It  should  be  noted  that  steam-generated  electricity  is  not 
included  under  Division  D  (Manufacturing)  of  the  Standard  Industrial 
Classification  Manual. 
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Miscellaneous  Definitions 

Other  water  use  terms  used  In  this  Industrial  report 
are  defined  as  follows: 

Establishment  --  An  economic  unit  which  produces  goods 
or  services  --  for  example,  a  farm,  a  mine,  a  factory,  a  store. 
In  most  Instances,  the  establishment  Is  at  a  single  physical 
location,  and  It  Is  engaged  in  only  one,  or  predominantly  one, 
type  of  economic  activity  for  which  an  Industry  code  Is 
applicable. 

Employee  --  Each  person  on  the  payroll  of  an  operating 
manufacturing  establishment  for  any  duration. 

Working  Day  --  Any  day  during  which  the  establishment 
is  operated  by  some  or  all  employees. 

Employee  Working  Days  --  The  product  of  the  average 
annual  number  of  employees  and  working  days. 

Brackish  Water  --  Sea  water,  any  mixture  of  sea  water 
and  surface  runoff  which  occurs  in  estuaries  or  at  the  lower 
reaches  of  streams  that  debouch  into  a  bay  or  ocean,  or  other 
highly  mineralized  water. 

Water-Using  Plant  Area  --  The  portion  of  the  plant,  in 
square  feet,  in  which  intake  water  may  be  used  for  any  purpose 
and  wherein  water  may  be  developed,  treated,  recirculated,  and 
discharged.   It  does  not  Include  parking,  storage,  or  idle  space 
on  the  premises,  or  plant  areas  in  which  water  has  no  function. 

Urban  Water  Use  --  The  use  of  water  for  urban  purposes 
including,  but  not  limited  to,  residential,  commercial,  industrial, 
municipal,  military,  and  Institutional  classes.   The  term  Is  applied 
in  the  sense  that  it  is  a  kind  of  use  rather  than  a  place  of  use. 
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CHAPTER  III,   ANALYSIS  OF  THE  DATA 

This  chapter  presents  and  discusses  the  results  of  the 
Industrial  water  use  survey.   Although  the  data  were  tabulated 
in  detail,  only  summary  tables  and  charts  are  published  herein. 
This  is  due  to  the  volume  of  data  involved  and  to  the  fact  that, 
in  some  cases  publication  of  more  detailed  information  might 
reveal  information  of  a  confidential  nature  regarding  an  indi- 
vidual establishment. 

Tables  1  through  5  are  summations  of  the  data  reported 
by  various  industries.   Tables  6  and  7  present  estimates  of  total 
water  use  by  industrial  groups  and  by  county.   Table  8  shows 
quantity  of  water  used  by  the  major  water  using  industries  in  the 
principal  water  using  counties.   Some  data,  received  subsequent 
to  the  closing  date  set  for  the  survey,  while  affecting  indivi- 
dual county  and  industry  totals  reported  in  Tables  1  through  5- 
had  little  effect  on  the  total  overall  estimates  and  so  were  not 
incorporated  into  the  report. 

It  should  be  noted  that  the  number  of  plants  reporting 
usable  data  varies  from  table  to  table,  according  to  the  complete- 
ness of  the  returns  of  individual  items.   In  all  cases,  an  effort 
was  made  to  include  all  usable  information. 

Discussion  of  Results 
A  list  of  all  the  industrial  groups  in  California  and 
the  range  in  water  use  for  the  responding  industries  is  shown  in 
Table  1.   Approximately  19  percent  of  the  industries  provided 
usable  information. 
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The  highest  responses  vjlthin  the  major  Industry  groups 
were  from  the  petroleum  refining  and  related  Industries;  chem- 
ical and  allied  products;  food  and  kindred  products;  primary 
metal  industries;  and  stone,  clay  and  glass  products.   This  is 
illustrated  graphically  on  Figure  1  of  Plate  1  entitled  "Water 
Use  by  Manufacturing  Industries  in  California,  1957-1959- " 
Fewer  responses  were  received  from  the  tobacco  manufacturers;  ap- 
parel and  other  products;  printings  publishing,  and  allied 
products;  furniture  and  fixtures;  and  leather  and  leather  pro- 
ducts major  industry  groups.   As  previously  stated,  industry 
groups  which  provided  a  high  response  were  also  those  which,  in 
general,  used  the  highest  quantities  of  water.   For  example,  the 
sugar  industrial  group,  responding  at  a  rate  of  90  percent,  used 
water  at  quantities  varying  from  10  million  to  1  billion  cubic 
feet  per  plant  annually. 

This  pattern  of  response  is  partially  explained  by  the 
fact  that  more  accurate  records  are  maintained  where  significant 
quantities  of  v;ater  are  used  in  plant  operations.   In  addition, 
individual  customer  accounts  are  generally  available  in  cases 
where  water  is  provided  by  a  public  water  service  agency  and  where 
charges  are  on  the  basis  of  quantity  used.   On  the  other  hand 
where  the  responses  were  lov;,  it  was  frequently  found  that  manu- 
facturing plants  were  located  in  large  buildings  with  other  tenants, 
where  water  was  included  with  the  rent,  and  individual  accounts 
for  each  tenant  were  seldom  available.   For  the  most  part,  water 
supplied  by  public  agencies  is  metered.   Occasionally^  however 
flat  rate,  monthly^  or  bimonthly  charge  systems  are  still  being 
used,  and  records  of  water  use  by  individual  water  using  entities 
are  nonexistent.  "20 


The  average  annual  total  water  intake  by  major  industry 
and  industry  group  is  shown  in  Table  2,   Of  ll8  industrial  groups 
reporting,  only  25  included  plants  using  brackish  water.   The 
use  of  brackish  water,  however,  accounted  for  46  percent  of  all 
intake  water  used  for  manufacturing,  exceeding  fresh  water  intake 
from  either  public  water  supply  or  from  company-produced  sources. 
The  petroleum  refining  and  related  industries  major  industry  group 
leads  with  75  percent  of  its  intake  being  brackish  water,  followed 
by  the  chemical  and  allied  products  major  industry  group  with  53 

percent. 

The  major  industrial  groups  also  vary  considerably  with 
respect  to  the  origin  of  their  fresh  water  supplies.  Overall, 
it  is  significant  that  approximately  59  percent  of  all  reported 
fresh  water  intake  for  manufacturing  is  derived  from  company 
systems,  while  4l  percent  is  from  water  service  agencies.  While 
most  of  the  high  water-using  industries  provide  for  their  own  needs, 
the  petroleum  refining  and  related  industries  are  unusual  in  that 
70  percent  of  their  needs  are  filled  from  public  agency  supplies. 

This  may  be  explained,  in  part,  by  the  fact  that  the 
petroleum  refining  and  related  industries  are  the  major  fresh  water 
users  in  Los  Angeles  County  and  that  in  the  coastal  area  of  Los 
Angeles  County  considerable  legal  control  is  exercised  over  ground 
water  extractions. 

Figure  2  on  Plate  1  graphically  compares  the  total  water 
intake  of  brackish  and  fresh  water  of  the  various  major  Industrial 
groups  responding.   The  major  industry  group  of  petroleum  refining 
and  related  industries,  with  43-1/2  percent  of  the  industries 
reporting,  has  a  water  intake  of  12,1  billion  cubic  feet.   The 
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major  food  and  kindred  products  industry  group,  however,  with  35 
percent  of  the  plants  responding,  has  the  largest  fresh  water 
intake,  showing  use  of  5.2  billion  cubic  feet. 

Table  3  shows  the  total  water  intake,  by  county,  as 
reported  by  the  various  manufacturing  industries.   Sources  of 
water  are  segregated  as  in  Table  2  by  fresh  water  from  public  or 
company -owned  systems  and  water  withdrawn  from  brackish  sources. 
Counties  are  listed  alphabetically,  and  the  number  of  plants  which 
reported  from  each  county  are  indicated.   In  most  counties,  the 
greatest  quantity  of  fresh  water  intake  is  company -produced  rather 
than  purchased. 

The  source  of  fresh  water,  whether  derived  from  public 
or  company  systems,  depends  on  a  number  of  contributing  factors. 
Generally,  establishments  that  purchase  water  are  small,  have  small 
unit  requirements,  are  located  where  ground  or  surface  vjater  supplies 
are  not  readily  available,  and  are  situated  in  urban  areas  served 
by  large  public  agencies.   On  the  other  hand,  enterprises  with 
self-supplied  water  are  very  often  large  and  with  high  employment, 
reflect  high  unit  water  requirements,  and  are  usually  located  in 
rural  areas  or  areas  in  which  local  water  resources  are  readily 
developed. 

It  is  interesting  to  note  that  three  counties,  namely 
Contra  Costa,  Los  Angeles,  and  Monterey,  account  for  90  percent 
of  the  total  brackish  water  used  by  industry. 

The  quantities  of  water  used  for  various  manufacturing 
purposes  are  indicated  in  Table  4.   This  table  also  shows  quanti- 
ties of  water  treated  before  and  after  use,  water  recirculated,  and 
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total  water  requirements  assuming  no  recirculation  of  vjater.   About 
8  percent  of  the  industry  groups  provided  usable  data  for  this 
table  which  may  be  somewhat  biased  in  favor  of  higher  water-using 
industries  and  those  which  maintain  better  records.   Many  indus- 
try groups  used  no  water  for  processing,  cooling,  or  other  high- 
rate  purposes.   This  is  especially  true  of  apparel  and  printing 
Industries  which  use  water  only  for  drinking  and  sanitation. 

As  shown  in  Figure  3  on  Plate  1,  one-half  of  all  reported 
Intake  water  is  used  for  cooling  purposes.   The  next  most  important 
use,  but  in  much  smaller  quantities,  is  process  water,  followed 
by  sanitary  and  miscellaneous  uses,  and  finally  boiler  feed.   On 
the  other  hand,  boiler  feed  has  the  highest  overall  quality  re- 
quirement, and  water  for  this  purpose  is  nearly  always  first  treated 
to  reduce  boiler  scale  and  other  detrimental  properties  of  the 
natural  supply.   It  is  also  interesting  to  observe  that  almost  as 
much  v/ater  is  treated  prior  to  discharge  as  is  treated  before  use. 

4  In  many  instances,  manufacturers  have  found  it  economical 

to  reuse  water  one  or  more  times.   Where  processes  and  functions 
permit  the  use  of  water  of  successively  lower  grades,  the  water 
may  be  recycled  several  times.   These  conservation  measures  are 
largely  responsible  for  the  high  rate  of  reuse  found  in  the  manu- 
facturing industry  as  a  whole.   For  example,  the  petroleum  refining 

^industry  recycles  a  large  percentage  of  its  intake.   Other  industries 
v/hich  recirculate  at  least  50  percent  of  their  intake  water  include 
paper  and  allied  products;  rubber  and  miscellaneous  plastic  products; 
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stone,  clay,  and  glass  products;  and  primary  metal  Industries. 
Some  plants  reuse  water  a  dozen  times  or  more. 

As  might  be  expected,  more  examples  of  reuse  may  be 
found  in  Southern  California  vjhere  water  supplies  are  less  readily 
available  and  where  the  demand  on  and  cost  of  the  resource  is 
greater  than  in  the  northern  part  of  the  State.   As  shown  in  Figure 
3  on  Plate  1,  the  total  water  requirement  would  have  more  than 
doubled  had  there  been  no  recirculation. 

Although  only  12  percent  of  the  manufacturing  industries 
provided  information  suitable  for  computing  unit  values  of  water 
use  based  on  the  employee  working  day  and  plant  water  using  area, 
as  shown  in  Table  5,  more  than  ^3  percent  of  the  entire  employment 
pool  of  the  State  was  represented.   Of  l49  groups  of  manufacturers, 
100  groups  reported  some  information,  while  49  could  not  provide 
usable  data  in  this  category.   As  in  previous  tables,  the  most 
complete  records  were  available  from  companies  using  large  quan- 
tities of  water,  either  purchased  from  public  water  agencies  or 
self-produced. 

Of  the  22  major  manufacturing  groups,  only  the  ordinance 
and  accessories  group  and  the  tobacco  industry  are  not  represented 
in  Table  5.   The  degree  of  response  varied  considerably,  however, 
among  the  major  groups  and  within  each  major  group.   Among  the 
higher  contributors  of  data  were  the  petroleum  refining  and  related 
industries;  chemical  and  allied  products;  primary  metal  industries; 
stone,  clay,  and  glass  products;  and  food  and  kindred  products  major 
industry  groups.   In  addition,  electrical  machinery;  transportation 
equipment;  stone,  clay,  and  glass  products;  rubber  and  miscellaneous 
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plastics  products;  primary  metal  Industries;  and  the  chemical 
and  allied  products  major  Industry  groups  responded  with  unit 
use  Information  representing  more  than  50  percent  of  the  em- 
ployees In  each  of  the  major  groups.   Only  In  the  apparel,  leather, 
and  furniture  groups  were  the  responses  from  numbers  of  plants 
and  percentages  of  employees  expectedly  low. 

As  shown  In  Figure  4  on  Plate  1,  the  average  unit  value 
of  water  use  per  employee  work  day  varies  considerably  between 
Industrial  groups.   Furthermore,  v/hlle  not  shown  here,  the  range 
within  an  Industrial  group  may  be  somewhat  large.  For  example. 
In  the  Industrial  group  of  sawmills  and  planning  mills,  a  few 
extremely  high  unit  values  were  found  where  mill  ponds  used  to 
float  and  wet  logs  were  located  on  porous  material  which  percolated 
water  at  excessive  rates.  On  the  other  hand,  plants  which  are 
electrically  powered  or  operated  by  compressed  air  require  very 
little  water.  An  average  unit  value  for  sawmills  and  planning 
mills  has  little  significance  for  an  individual  plant  unless  the 
types  of  logging  or  milling  operations  are  more  specifically 
Identified. 

In  the  Food  and  Kindred  Products  major  group,  the  sugar 
industry,  which  has  the  second  highest  average  unit  water  use  per 
employee,  has  a  much  smaller  range  between  high  and  low  values. 

As  shown  in  Table  5^  six  manufacturing  groups  used  more 
than  1,000  cubic  feet  of  water  per  square  foot  of  water-using 
plant  area,  Paperboard  mills,  with  a  unit  value  of  3*127  cubic 
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feet  J  nearly  twice  that  of  the  others.   Again,  a  considerable  range 
of  values  was  found  to  exist,  due  in  part  to  the  heterogeneity  of 
plants,  products,  and  processes  used. 

The  estimated  total  fresh  water  use  for  each  major  indus- 
trial group  within  each  county  is  shown  in  Table  6  and  Figure  5 
on  Plate  1.   These  estimates  of  water  use  were  derived  using  unit 
values  of  water  use  per  employee,  multiplied  by  the  total  number 
of  employees  for  each  industrial  group  within  each  county  when 
such  data  were  available.   In  those  counties  where  unit  values 
could  not  be  determined,  it  was  assumed  that  the  unreported  plants 
used  water  at  the  average  statewide  value  for  the  industrial  group. 

In  a  few  cases  where  no  records  were  available  upon 
which  to  determine  unit  use  values  for  a  particular  industrial 
group,  no  estimates  were  made  of  the  total  water  use  of  that 
group.   This  quantity  of  water  use,  however,  would  be  very  small 
and  would  have  little  effect  on  the  overall  county  or  state 
totals. 

Table  7  shows  the  estimated  statewide  total  annual 
fresh  water  use  for  each  industry  group. 

As  pointed  out  previously,  California  industry  is 
primarily  centered  around  its  natural  resources.   The  total 
fresh  water  use  of  the  major  industry  groups  of  "food  and 
kindred  products;"  "lumber  cind  wood  products;"  and  "petroleum, 
refining,  and  related  industries"  accounts  for  65  percent  of 
the  manufacturing  industries  water  usage.   With  the  inclu- 
sion of  the  water  usage  of  the  major  Industry  groups  of 
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"chemical  and  allied  products;"  paper  and  allied  products;"  and 
"stone,  clay,  and  glass  products,"  which  are  directly  or  closely 
related  to  the  State's  natural  resources,  approximately  8?  percent 
of  Industry's  use  are  taken  into  account. 

Table  8  sets  forth  the  water  use  intake  of  nine  major 
industry  groups  within  23  counties  each  having  an  annual  usage 
in  excess  of  300  million  cubic  feet  or  7,000  acre-feet.   The 
nine  major  industry  groups  account  for  slightly  more  than  95  per- 
cent of  the  estimated  total  fresh  v/ater  use  by  California  indus- 
tries, and  the  23  counties  have  intakes  which  are  approximately 
91  percent  of  manufacturing  industry's  total  water  use.   Com- 
bined, Table  8  accounts  for  86  percent  of  total  manufacturing 
industrial  water  usage  in  California.   The  counties  are  grouped 
in  approximate  geographical  areas  to  allow  comparisons  of  the  dis- 
tribution and  location  of  manufacturing  industry  throughout  the 
State.   The  general  location  of  each  of  the  geographic  areas  and 
centers  of  manufacturing  is  shovm  on  Plate  2,  entitled  "Centers 
of  Manufacturing  in  California. ' 

The  xvater  usage  of  the  manufacturing  industry  in 
the  northern  mountainous  area  are  primarily  related  to  lumbering 
which  processes  fir,  pine,  and  redv/ood. 

The  v/ood  products  industry  has  a  wide  range  in  v;ater 
use  from  one  establishment  to  another.   Some  operations,  such 
as  felling  trees,  stockpiling  for  immediate  use  at  the  mill, 
removing  and  transporting  logs,  and  others,  require  only  a 
minimum  of  v;ater  use.   Mill  operations,  however,  are  usually 
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HIGH  WATER  USING  MANUFACTURERS 

LUMBER  MILL 
(DWR  Photograph) 


associated  with  very  high  quantities  of  water  use  for  mill  ponds, 
processing,  and  in  sprinkling  log  decks.   The  latter  is  a  recent 
innovation  and  will  eventually  replace  or  partially  replace  mill 
ponds  in  many  establishments. 

The  major  wood  products  manufacturing  centers  and  shipping 
points  are  Eureka  and  the  Red  Bluff-Redding  area,   Humboldt  Bay, 
serving  Eureka  and  the  northwest,  is  one  of  California's  four 
principal  harbors,  and  is  the  only  landlocked  harbor  between 
San  Francisco  and  the  mouth  of  the  Columbia  River, 

In  the  Sacramento  Valley,  the  Red  Bluff  area  marks  a 
separation  between  intensive  agriculture  with  its  food  processing 
industries  and  the  forest  products  industry.   Many  of  the  largest 
lumber  producers,  including  plywood,  are  situated  here  or  to  the 
north  in  the  direction  of  Redding.   Water  is  obtained  mostly 
from  wells,  although  the  area  is  bisected  by  the  Sacramento  River, 

Alturas  and  Susanville  are  major  centers  of  development 
in  northeastern  California.   The  towns  are  located  on  the  fringe 
of  the  heavy  rainfall,  and  arid  to  semiarid  conditions  prevail 
east  of  these  towns.   Here  water  is  in  shorter  supply,  and  manu- 
facturing is  limited  primarily  to  a  few  sawmills  and  related 
wood  products  industries. 

The  Central  Valley  area  is  the  heart  of  the  agri- 
cultural belt,  and  manufacturing  reflects  this  activity. 
Generally  speaking,  manufacturing  is  not  as  extensive  in  the 
Sacramento  Valley  portion  of  the  Central  Valley  as  in  the  San 
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Joaquin  Valley,   Sacramento  County  has  perhaps  the  highest 
number  of  manufacturers,  with  309  diversified  establishments 
out  of  a  total  of  about  65O  within  the  seven  Sacramento  Valley 
counties. 

Proceeding  southward  through  the  Central  Valley, 
food  processing  plants  become  more  prevalent.   It  may  also  be 
noted  that  this  area  contains  many  satellite  industries  de- 
pendent upon  the  agricultural  industry  as  a  prime  source  of 
income.  These  consist  of  farm  machinery  and  machine  shops, 
concrete  products,  wooden  containers,  sheet  metal,  and  other 
enterprises  subsisting  from  agriculture. 

Sacramento  and  San  Joaquin  Counties,  alone,  have 
close  to  600  manufacturing  plants,   Sacramento's  manufacturing 
industry  is  quite  diversified,  probably  as  a  result  of  the 
rapidly  expanding  urbanization,  while  San  Joaquin  County  ac- 
tivity is  related  more  directly  to  food  processing  and  is 
centered  in  the  Stockton  metropolitan  area  where  at  least  100 
manufacturers  produce  items  from  agriculture  or  items  needed 
in  the  pursuit  of  agriculture.   Much  of  the  produce  grown  in 
the  famous  Delta  area  of  the  Central  Valley  finds  its  way  into 
the  processing  plants  located  in  Stockton  where  it  is  frozen, 
canned,  or  in  some  way  prepared  for  export. 

Because  of  the  central  location  within  the  heart  of 
the  nation's  richest  agricultural  region,  San  Joaquin,  Stan- 
islaus, and  Fresno  Counties  have  become  foremost  in  food 
processing  and  related  enterprises. 
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Kern  County  is  the  second  largest  manufacturing 
county  in  the  San  Joaquin  Valley  in  terms  of  numbers  of  plants. 
It  is  located  in  the  southern  end  of  the  Central  Valley,  and 
displays  the  same  general  pattern  of  manufacturing  diversity 
as  others  in  the  area,  including  an  important  petroleum  re- 
fining industry. 

The  general  location  of  manufacturing  industry  within 
the  San  Francisco  Bay  area  is  depicted  on  Plate  2. 

This  area  is  composed  of  9  counties,  each  of  which 
touches  some  point  of  the  San  Francisco  Bay,   Manufacturing, 
however,  is  more  heavily  concentrated  in  the  south  and  east 
bay  counties  of  San  Francisco,  San  Mateo,  Santa  Clara,  Alameda, 
and  Contra  Costa;  but  it  is  showing  signs  of  expanding  into 
the  northern  counties  of  Solano,  Napa,  Sonoma,  and  Marin, 

A  number  of  factors  have  contributed  to  the  growing 
and  diversification  of  manufacturing  in  the  Bay  area.   Cli- 
mate allows  an  efficient  year-around  operation.   Good  water, 
rail,  air,  and  highway  facilities,  utilities,  labor,  and 
topography  have  been  instrumental  in  this  growth.   Population 
has  risen  from  about  1,7  million  in  1940  to  3.6  million  in 
i960,  A  35  percent  increase  was  realized  between  1950  and 
i960. 

Each  portion  of  the  San  Francisco  Bay  area  has 
certain  characteristics  v/hich  set  it  aside  from  neighboring 
communities.   San  Francisco,  in  many  respects,  is  the  hub 
of  the  area  much  as  Los  Angeles  is  in  Southern  California, 
Manufacturing  industries  occupy  an  important  part  of  the 
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city's  economy,  as  measured  by  a  census  of  industry  employ- 
ment and  payroll.   More  than  1,700  manufacturing  units  are 
located  in  San  Francisco  County  and  employment  is  more  than 
65^000  persons.   Space  is  now  limited  for  additional  develop- 
ment, 

San  Mateo  County,  just  south  of  San  Francisco,  has 
experienced  a  spectacular  increase  in  population  and  manu- 
facturing. Much  of  the  new  manufacturing  is  located  in 
industrial  parks.  These  are  areas  zoned  for  manufacturing 
or  like  industries,  and  generally  fall  into  the  lighter  water- 
using  categories.   Manufacture  of  electronics  and  scientific 
Instruments,  and  the  like,  are  commonly  found  here.   Photo- 
graphs of  this  new  type  of  industrial  accommodation  are  shown 
on  the  following  page.  The  acreage  zoned  or  used  for  this 
purpose  has  increased  many  fold  during  the  past  two  decades, 

Santa  Clara  County  has  also  experienced  a  very 
rapid  expansion  of  population  and  manufacturing.  The  indus- 
trially used  land  appears  continuous  through  San  Mateo  County 
and  into  Santa  Clara  County,  with  much  the  same  type  of 
manufacturing  in  each.  The  complex  of  manufacturing  differs, 
however,  in  that  older  established  food  products  plants  located 
well  inside  the  county  continue  to  be  numerous  and  tend  to 
influence  water  use  by  their  high  requirement.   Although  some 
water  is  imported,  most  is  developed  locally  from  wells,   Santa 
Clara  County  water  requirements  are  substantial  and  are  contin- 
uing to  grow  rapidly  along  with  population.  Underground  supplies. 
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Industrial  Parks 


Water  use  is  generally  low 
within  the  industrial  groups 
occupying  these  new  tracts. 


Courtesy  of  the  San  Mateo  County 
Development  Association  - 
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however,  are  limited,  and  plans  are  In  effect  to  Import  ad- 
ditional water. 

Manufacturing  In  Alameda  County  and  the  metropolitan 
area  of  Oakland,  containing  the  highly  industrialized  City 
of  Emeryville  has  been  established  for  many  years.  There 
are  about  1,500  manufacturing  plants  in  Alameda  County,  and 
approximately  825  in  the  City  of  Oakland.  Twenty-two  indus- 
trial tracts  and  parks  have  been  recently  noted.   Manufacturing 
in  Alameda  County  is  highly  diversified.   Many  of  these  use 
large  quantities  of  water  for  their  operation.   Contra  Costa 
County  also  has  a  great  concentration  of  diversified  manufac- 
turing establishments.  Among  these  are  major  petroleum 
refining  companies  which  have  exceptionally  high  water  needs, 
a  large  part  of  which  are  satisfied  with  brackish  supplies 
along  the  south  shores  of  San  Pablo  and  Suisun  Bays. 

Some  industrial  expansion  is  now  taking  place  in 
the  north  bay  counties  of  Marin,  Sonoma,  Napa,  and  Solano; 
but  they  are  not  as  yet  heavily  industrialized  by  comparison 
with  the  south  and  east  bay  localities  described  above.  Some 
older  types  of  manufacturing,  including  wineries  in  Napa  and 
Sonoma  Counties,  have  been  in  existence  for  many  years. 

Manufacturing  is  otherwise  concentrated  in  and 
about  the  Cities  of  Benicia,  Vallejo,  Napa,  and  San  Rafael. 
New  and  diversified  types  are  now  establishing  in  these  areas. 

Water  requirements  associated  with  manufacturing 
within  the  Central  Coastal  area  between  San  Francisco  and 
Los  Angeles  are  primarily  related  to  processing  food  and 

-38- 


HIGH  WATER  USING  MANUFACTURERS 


-  Courtesy  of  Kaiser  Corporation 


R 


U 


N 


(DWR  Photograph) 


HIGH  WATER  USING  MANUFACTURERS 
(DWR  Photographs) 


R 


N 


n 


N 


H 


M 


C         C 
0         A 

M         L 
P 
A 

N 


-40- 


kindred  products.   The  principal  centers  for  such  activities 
are  Monterey  and  Santa  Barbara, 

The  South  Coastal  area  includes  the  Los  Angeles  metro- 
politan area  in  Los  Angeles  and  Orange  Counties,  and  the  coastal 
portions  of  San  Diego,  San  Bernardino,  and  Riverside  Counties, 
The  location  and  extent  of  manufacturing  enterprises  v;ithin  the 
Los  Angeles  and  San  Diego  metropolitan  areas  are  shovm  on  Plate  2. 

Manufacturing  in  the  South  Coastal  area  Is  highly  diver- 
sified.  Almost  every  type  of  manufacturing  activity  in  the  country 
is  carried  on  here.   The  area  now  ranks  as  the  country's  third 
largest  manufacturing  center,  and  products  of  almost  all  known 
kinds  originate  here.   Several  of  these  manufacturing  Industries 
have  very  high  water  requirements.   Impressive  statistics  developed 
by  the  Bureau  of  Census,  indicates  that  from  19^7  to  195^  value 
added  by  manufacturers  in  the  Los  Angeles  metropolitan  area, 
including  Orange  County,  Increased  over  l46  percent. 

Southern  California's  industrial  growth  is  centered 
primarily  in  the  Los  Angeles  metropolitan  area.   The  combination 
of  abundant  raw  materials,  distribution  facilities,  rail,  highway, 
and  freeway  networks,  ample  labor  pools,  relatively  low  tax  rates, 
and  a  supply  of  low-cost  electricity  makes  conditions  favorable 
for  industrial  location.   In  addition  to  a  large  number  of  Cali- 
fornia manufacturing  Industries  which  have  developed  in  this  area, 
an  increasing  number  of  national  firms  have  established  plants 
here.   More  of  these  companies  are  moving  their  regional  or 
national  headquarters  into  Southern  California.   Los  Angeles 
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REMOVING  BARK  FROM  LOGS 
Courtesy  of  the  Pacific  Lumber  Co. 
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manufacturing  Industry  is  said  to  be  growing  at  the  rate  of 
about  450  new  manufacturing  establishments  each  year,  and  about 
one-third  of  its  people  are  engaged  in  manufacturing. 

The  changing  composition  of  the  manufacturing  industry 
is  important  in  predicting  industrial  water  needs  in  this  area. 
What  might  be  termed  as  growth  industries,  such  as  electrical 
machinery,  scientific  instruments,  and  others,  represented  only 
3  percent  of  the  Los  Angeles  industrial  employment  in  1939^  but 
now  these  industries  employ  about  25  percent  of  the  labor  pool. 
Early  manufacturing  industries,  such  as  food  and  kindred  products 
and  stone,  clay,  and  glass  products,  accounted  for  one-fifth  of 
the  1939  working  pool,  but  have  since  dropped  to  about  10  percent. 
As  pointed  out  in  the  tables,  food  and  kindred  products  industries 
have  high  water  usage;  other  major  Industry  groups  such 
as  electrical  machinery  and  transportation  equipment  have  a  con- 
siderably smaller  water  use.   One  may  surmise  from  this 

information  that  in  predicting  future  manufacturing  water  needs 
the  expected  make-up  or  proportionment  of  the  various  manufacturing 
groups  must  be  considered. 

Adjacent  to  the  Los  Angeles  metropolitan  area,  San 
Bernardino  and  Riverside  Counties  join  in  a  more  or  less  conti- 
guous strip  of  development  from  Los  Angeles  continuing  eastward 
nearly  to  the  Cities  of  San  Bernardino  and  Riverside.   Manufac- 
turing establishments  are  dispersed  along  this  route.  The  San 
Diego  metropolitan  area  is  also  important  industrially.   The  city 
houses  a  number  of  large  aircraft  parts  manufacturers.  The  desert 
area  beyond  the  metropolitan  areas  has  very  little  manufacturing, 

-43- 


A  detailed  analysis  of  Tables  6,  7,  and  8  would  dis- 
close many  additional  interesting  facts.   Certain  manufacturing 
groups  have  geographic  limitations.   For  example,  some  industries 
are  located  near  a  source  of  brackish  water  for  cooling,  vjhile 
disposal  problems  of  discharge  waters  sometimes  dictate  the  loca- 
tion of  other  industries,   A  discussion  of  these  factors  is  beyond 
the  scope  of  this  report,  and  will  not  be  considered  herein.   The 
reader  of  this  report,  however,  is  invited  to  utilize  this  data 
in  any  way  he  may  within  the  limitation  of  accuracy  imposed  by 
the  survey . 
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TABLE  7 

ESTIMATED  ANNUAL  TOTAL  FRESH  WATER  USE  BY  INDUSTRY  GROUP 

1957-  1959 
(CUBIC  FEET)  


i 


S.I.C. 
Code 

Standard  Industrial  Classification 
Industry  Group 

Water  Use 

192 

AMMUNITION*  EXCEPT  SMALL  ARMS 

76»299»386 

193 

TANKS  &  TANK  COMPONENTS 

6»209»898 

194 

SIGHTING  &  FIRE  CONTROL  EQUIPMENT 

3»950»784 

195 

SMALL  ARMS 

253*982 

196 

SMALL  ARMS  AMMUNITION 

199 

ORDNANCE  &  ACCESSORIES  N»F.C. 

116*521 

19 

ORDNANCE  AND  ACCESSORIES 

86*830*571 

201 

MEAT  PRODUCTS 

2*030*586*919 

202 

DAIRY  PRODUCTS 

2*085»978*2A9 

203 

CANNING  &  PRESERVING  FRulTS  ETC, 

2*223*686*290 

204 

GRAIN  MILL  PRODUCTS 

143*753*300 

205 

BAKERY  PRODUCTS 

92*711*297 

206 

SUGAR 

1*401*060*166 

207 

CONFECTIONERY  &  RELATED  PRODUCTS 

31*798*557 

208 

BEVERAGE  INDUSTRIES 

1*333*812*278 

2  09 

MISCELLANEOUS  FOOD  PREPARATIONS  ETC 

777*699*441 

20 

FOOD  AND  KINDRED  PRODUCTS 

10*121*086*497 

212 

CIGARS 

21 

TOBACCO  MANUFACTURES 

221 

BROAD  WOVEN  FABRICS*  COTTON 

222 

BROAD  WOVEN  FABRICS.  SYNTHETICS  &  S 

3*809*360 

223 

BROAD  WOVEN  FABRICS*  WOOL 

7*007*833 

224 

NARROW  FABRICS  &  OTHER  SMALLWARES 

188*896 

225 

KNITTING  MILLS 

6*239*187 

226 

DYEING  &  FINISHING  TEXTILES  EXCEPT 

13.019*151 
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TABLE  7  iCONTlNUED) 

ESTIMATED  ANNUAL  TOTAL  FRESH  WATER  USE  BY  INDUSTRY  GROUP 

1957  -  1959 

(CUBIC  FEET) 

S.I.C. 

Code 

Standard  Industrial  Classification 
Industry  Group 

Water  Use 

227 

FLOOR    COVERING    MILLS 

9#930.102 

228 

YARN    &    THREAD    MILLS 

517.976 

229 

MISCELLANEOUS    TEXTILE    GOODS 

8»197»318 

22 

TEXTILE    MILL    PRODUCTS 

48»909»823 

231 

MENS    &    BOYS    SUITS    COATS    &    OVERCOATS 

4. 089*696 

232 

MENS    &    BOYS    FURNISHINGS    ETC. 

8*689*777 

233 

WOMENS    MISSES    &    JRS    OUTFRWEAR 

35*603*396 

234 

WOMENS    MISSES    ETC*    UNDERGARMENTS 

2*028*144 

235 

HATS    CAPS    &    MILLINERY 

867*375 

236 

GIRLS    CHILDRENS    &    INFANTS    OUTERWEAR 

1*266*239 

237 

FUR    GOODS 

41*042 

238 

MISC.    APPAREL    &    ACCESSORIES 

1*822*371 

239 

MISC.    FABRICATED    TEXTILE    PRODUCTS 

12*621*243 

23 

APPAREL    &    OTHER    PRODUCTS    ETC. 

67*029*283 

241 

LOGGING    CAMPS    &    CONTRACTORS 

736*760*093 

242 

SAWMILLS    &    PLANING    MILLS 

8  »282*316*845 

243 

MILLWORK    VENEER    PLYWOOD    ETC. 

204*469*338 

244 

WOODEN    CONTAINERS 

10*583*082 

249 

MISC.    WOOD    PRODUCTS 

34»016»905 

24 

LUMBER    &    WOOD    PRODUCTS    EXCEPT    FU 

9.268*146*263 

251 

HOUSEHOLD    FURNITURE 

38*579.300 

252 

OFFICE    FURNITURE 

3.914.498 

253 

PUBLIC    BUILDING    &    RELATfO    FURNITURE 

2.620.327 

254 

PARTITIONS    ETC*    OFFICE    &    STORE    FIXT 

8*118.264 

259 

MISC.    FURNITURE    &    FIXTURES 

3.173.191 
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TABLE  7  (CONTINUED) 


ESTIMATED  ANNUAL  TOTAL  FRESH  WATER  USE  BY  INDUSTRY  GROUP 

1957  -  1959 
(CUBIC  FEET) 


S.I.C. 
Code 

Standard  Industrial  Classification 
Industry  Group 

Water  Use 

25 

FURNITURE  &  FIXTURES 

56,405,580 

262 

PAPER  MILLS  EXCEPT  BUILDING  PAPER  M 

1«272»394,666 

263 

PAPERBOARD  MILLS 

811,358,271 

26A 

CONVERTED  PAPER  PRODUCTS  EXCEPT  BOX 

234»761»517 

265 

PAPERBOARD  CONTAINERS  &  BOXES 

535,275,593 

266 

BUILDING  PAPER  &    BUILDING  BOARD  MIL 

313,108,514 

26 

PAPER  &  ALLIED  PRODUCTS 

3,166,898,561 

271 

NEWSPAPERS  PUBLISHING  &  PRINTING 

343,024,616 

272 

PERIODICALS  PUBLISHING  &  PRINTING 

1,996,396 

273 

BOOKS 

2,101,572 

2  74 

MISC.  PUBLISHING 

7,696,885 

275 

COMMERCIAL  PRINTING 

40,154,455 

2  76 

MANIFOLD  BUSINESS  FORMS  MFG. 

4,075,849 

2  77 

GREETING  CARD  MANUFACTURING 

1,821,003 

278 

BOOKBINDING  &  RELATED  INDUSTRIES 

4,064,919 

279 

PRINTING  TRADE  SERVICE  INDUSTRIES 

10,764,540 

27 

PRINTING,  PUBLISHING  &  ALLIED  IN 

415,700,235 

281 

INDUSTRIAL  INORGANIC  &  ORGANIC  CHEM 

3,070,828,064 

282 

PLASTIC  MATERIALS  ETC.  EXCEPT  GLASS 

320,674,716 

283 

DRUGS 

36,468,681 

2  84 

SOAP,  DETERGENTS*  COSMETICS  ETC. 

122,767,120 

285 

PAINTS,  VARNISHES*  LACOuERS*  ENAMEL 

214,657,766 

286 

GUM  &  WOOD  CHEMICALS 

35,580 

287 

AGRICULTURAL  CHEMICALS 

225,017,550 

2  89 

MISC.  CHEMICAL  PRODUCTS 

152,913,124 

I 


i 
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TABLE  7  (CONTINUED) 

ESTIfMTED  ANNUAL  TOTAL  FRESH  WATER  USE  BY  INDUSTRY  GROUP 

1957  -  1959 

(CUBIC  FEET) 

' 

S.I.C. 
Code 

Standard  Industrial  Classification 
Industry  Group 

Water  Use 

28 

CHEMICAL    &    ALLIED    PRODUCTS 

4»143»362»601 

291 

PETROLEUM    REFINING 

6.158.792.811 

295 

PAVING    &    ROOFING    MATERIALS 

241»956»890 

2  99 

MISC.    PETROLEUM    &    COAL    PRODUCTS 

12»206»735 

29 

PETROLEUM    REFINING    &    RELATED    IND 

6»412»956»436 

301 

TIRES    &    INNER    TUBES 

145»080»228 

302 

RUBBER    FOOTWEAR 

303 

RECLAIMED    RUBBER 

2t755»578 

3  06 

FABRICATED    RUBBER    PRODUCTS    N.E.C. 

38«730»571 

3  07 

MISC    PLASTICS    PRODUCTS 

104»852»369 

30 

RUBBER    &    MISC.    PLASTICS    PRODUCTS 

291»418»746 

311 

LEATHER    TANNING    &    FINISHING 

17»043»168 

312 

INDUSTRIAL    LEATHER    BELTING    &    PACKIN 

313 

BOOT    &    SHOE    CUT    STOCK.    &    FINDINGS 

314 

FOOTWEAR*    EXCEPT    RUBBER 

1»493»512 

315 

LEATHER    GLOVES    &    MITTENS 

100.535 

316 

LUGGAGE 

4»110»095 

317 

HANDBAGS    &    OTHER    PERSONAL    LEATHER    G 

1»790»997 

319 

LEATHER    GOODS    N.E.C. 

266«168 

31 

LEATHER    &    LEATHER    PRODUCTS 

24»804»475 

321 

FLAT    GLASS 

571.161 

322 

GLASS    &    GLASSWAREt    PRESSED    OR    BLOWN 

77.588.334 

323 

GLASS    PRODUCTS    MADE   OF    PURCHASED    GL 

5»346»739 

324 

HYDRAULIC    CEMENT 

487.251.070 

325 

STRUCTURAL    CLAY    PRODUCTS 

54.380.814 
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TABLE  7  iCONTINUED) 


ESTIMATED  ANNUAL  TOTAL  FRESH  WATER  USE  BY  INDUSTRY  GROUP 

1957  -  1959 
(CUBIC  FEET) 


S.I.C. 
Code 

Standard  Industrial  Classification 
Industry  Group 

Water  Use 

3  26 

POTTERY    &    RELATED    PRODUCTS 

42#244,940 

327 

CONCRETE    GYPSUM    &    PLASTER    PRODUCTS 

862.648t527 

328 

CUT    STONE    &    STONE    PRODUCTS 

3»377,334 

3  29 

ABRASIVES    ASBESTOS    &    MisC    MINERAL    P 

183.944»336 

32 

STONE    CLAY    &    GLASS    PRODUCTS 

1»717»353,255 

331 

BLAST    FURNACES»STEEL    WORKS    &    RLLNG 

461»856»489 

332 

IRON    &    STEEL    FOUNDRIES 

94»825»845 

333 

PRIMARY    SMELTING    &    REFI nING» NONFERR 

10»861.989 

3  34 

SECONDARY    SMELTING    &    REFiN ING »NONFR 

27»296»287 

335 

R0LLING»DRAWING«ETC.    NOnFERROUS    MET 

150t402»048 

3  36 

NONFERROUS    FOUNDRIES 

28»566»937 

3  39 

MISC.    PRIMARY    METAL    INDUSTRIES 

36,092.757 

33 

PRIMARY    METAL    INDUSTRIES 

809,902,352 

341 

METAL    CANS 

34,490,906 

3  42 

CUTLERYfHAND    TOOLS*    &    GfN,    HARDWARE 

69,340,452    ' 

343 

HEATING    &    PLUMBING    FIXTURES 

50,686,795    ; 

3  44 

FABRICATED    STRUCT,    METAL    PRODUCTS 

152,500*244    1 

345 

SCREW    MACHINE    PRODUCTS    &    BOLTS«NUTS 

73,446,157 

346 

METAL    STAMPINGS 

181,367,246 

347 

COATING, ENGRAVING*    &    ALLIED    SERVICE 

547,321,484 

348 

MISC.    FABRICATED    WIRE    PRODUCTS 

21,533,610 

349 

MISC.    FABRICATED    METAL    PRODUCTS 

29,598*180 

34 

FABRICATED    METAL    PRODUCTS .EXCPT. 

1,160, 285, 074 

351 

ENGINES    &    TURBINES 

13,567,601 

352 

FARM    MACHINERY    &    EQUIPMENT 

6,874,674 

-112- 


TABLE  7  (CONTINUED) 

ESTIMATED  ANNUAL  TOTAL  FRESH  WATER  USE  BY  INDUSTRY  GROUP 

1957-  1959 

(CUBIC  FEET) 

1 

S.I.C. 
Code 

Standard  Industrial  Classification 
Industry  Group 

Water  Use 

35 

)       CONSTRUCTION»MINING»ETC,    EQUIPMENT 

38»973.15i 

35' 

y      METALWORKING    MACHINERY    &    EQUIPMENT 

15»3^1.25; 

35 

)       SPECIAL     INDUSTRY    MACHINERY 

156.399»17« 

35i 

)       GENERAL    INDUSTRIAL    MACHNRY    &    EQUIPM 

55»214»181 

35 

f      OFFICE. CMPUTNG.&    ACCNTG    MACHINES 

30.815.866 

35 

!       SERVICE    INDUSTRY    MACHINES 

38.76A.61C 

35' 

>       MISC.    MACHNRY    EXCEPT    ELECTRICAL 

57.210.39: 

35 

MACHINERY»EXCEPT    ELECTRICAL 

413.160.922 

36 

ELECTRIC    TRNSMSSN    &    DSTRBTN    EQUIPME 

40.396.20' 

36, 

ELECTRICAL    INDUSTRIAL    APPARATUS 

17.607.138 

36 

\       HOUSEHOLD    APPLIANCES 

82.045.886 

36' 

h       ELECTRIC    LGHTNG    &    WRNG    EQUIPMENT 

21.317.093 

36! 

RADIO    &    TV    RECVNG    SETS    EXCPT    COMM.T 

18.295.346 

36< 

COMMUNICATION    EQUIPMENT 

127.991.484 

36 

ELECTRONIC    COMPONENTS    &    ACCESSORIES 

76.406.027 

36' 

MISC.ELEC.    MACHNRY.EOPMNT    &    SUPPLIE 

16.499.958 

36 

ELECTRICAL    MACHNRYtEOPMNT    &    SUPP 

400.559.138 

37 

MOTOR    VEHICLES    &    VEHICLE    EQUIPMENT 

171.540.92^ 

37: 

AIRCRAFT    &    PARTS 

830.296.968 

37: 

SHIP    &    BOAT    BUILDING    &    REPAIRING 

38.985.726 

37^ 

RAILROAD    EQUIPMENT 

375 

MOTORCYCLES    BICYCLES    &    PARTS 

471 .866 

37C 

MISC    TRANSPORTATION    EQUIPMENT 

5.681.113 

37 

TRANSPORTATION    EQUIPMENT 

1.046.976.597 

38] 

ENGNRNG»LAB«&    SCNTFC    &    RSRCH    INSTRM 

15.876.983 
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TABLE  7  (CONTINUED) 


S.I.C. 
Code 


" 


ESTIMATED  ANNUAL  TOTAL  FRESH  WATER  USE  BY  INDUSTRY  GROUP 

1957-  1959 
(CUBIC  FEET) 


Standard  Industrial  Classification 
Industry  Group 


3  82  I NSTRMNTS. MEASURING ♦RECORD I NG»CNTRL 

383  OPTICAL  INSTRUMENTS  &    LENSES 

384  SURGICAL»MEDICAL  INSTUMnTS  &  SUPPLI 

385  OPHTHALMIC  GOODS 

386  PHOTO  EQUIPMENT  &  SUPPLIES 

387  WATCHES»CLOCKS»ETC«  &  PARTS 

38  SCIENTIFIC  INSTRUMENTS  ETC. 
391  JEWELRY»SILVERWARE  &  PLATED  WARE 

393  MUSICAL  INSTRUMENTS  &  PARTS 

394  T0YS»AMUSEMENT»SPORTING  &    ATHLETIC 

395  PENS»PENCILS»OFFICE  &  ARTISTS  SUPPL 

396  COSTUME  JEWELRY  ETC.EXCPT  PRECIOUS 

398  MISC.  MANUFACTURING  INDUSTRIES 

399  MISC.  MANUFACTURING  INDUSTRIES 

39  MISC.  MANUFACTURING  INDUSTRIES 


Water  Use 


33»529f 501 
5»852»857 

8»110»278 

769»696 

6»623»454 

70f762»769 

2»192»746 

1.910.198 

13»624»214 

89»628.196 

5. 159*336 

93»441»890 

15»335»505 

221»292»085 

39»943»841»263 
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DATA  ANALYSIS  PROCEDURES 

The  survey  returns,  as  received,  were  edited  for  complete- 
ness and  for  obvious  errors  and/or  omissions.  When  necessary,  the 
questionnaires  were  returned  to  the  manufacturer  for  additional 
information  and  clarification.  The  data  were  then  coded  and  trans- 
ferred to  punch  cards  for  machine  processing.  All  data  processing 
was  done  by  machine  methods,  using  I.B.M,  162O  computers  and 
sorting,  collating,  and  tabulating  machines.  Following  is  a  more 
detailed  description  of  the  Individual  procedures  used. 

Employment  data  covering  the  three  years  of  the  survey 
was  obtained  from  the  Department  of  Employment  and  put  onto  pxonch 
cards.  This  information  furnished  data  on  the  number  of  establish- 
ments and  average  employment  for  the  period  of  the  study,  for  three- 
digit  Standard  Industrial  Classification  groups  in  each  county  of 
the  State.   Due  to  a  change  in  the  Standard  Industrial  Classification 
in  the  grouping  of  industries,  the  1957  employment  date  was  not 
comparable  to  the  1958  and  1959  data  and  so  was  not  used. 

After  the  preliminary  returns  were  in,  it  was  decided  to 
recontact  all  firms  that  had  not  responded  in  Major  Industry  groups 
that  appeared  to  use  large  quantities  of  water.  These  major  groups 
were  food  and  kindred  products;  lumber  and  wood  products,  except 
for  contract  logging;  paper  and  allied  products;  chemical  and  al- 
lied products;  rubber  and  miscellaneous  plastics  products;  petro- 
leum, refining  and  related  products;  stone,  clay,  and  glass 
products;  and  primary  metal  Industries.  All  firms  that  were  listed 
^by  the  Department  of  Employment  as  having  more  than  one  establish- 
ment were  also  contacted  a  second  time  whenever  incomplete  returns 
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had  been  received.  These  were  generally  the  larger-sized  estab- 
lishments. This  recontacting  process  extended  from  September  i960 
until  July  1961. 

There  were  a  number  of  firms  listed  that  were  classified 
within  the  manufacturing  group  even  though  they  had  no  manufac- 
turing facilities.  These  firms  maintained  only  warehouses  or 
sales  offices  in  this  State,  All  such  known  entries  were  deleted 
from  the  master  list. 

After  all  cards  were  key  punched,  a  card  listing  of  data 
cards  and  of  address  cards  was  prepared.  After  punching  and  veri- 
fying, the  cards  were  listed  and  checked  manually  for  errors.  The 
Mailing  list  was  checked  against  returns  to  eliminate  duplications 
and  erroneous  addresses  or  firm  names. 

Coding 
All  data  were  coded  and  transferred  to  punch  cards  for 
machine  processing.  The  City  and  Place  Code  Book  of  the  Division 
of  Highways  was  used  to  code  cities  and  counties.  The  industrial 
codes  for  manufacturing  plants  are  those  from  the  Standard  Indus- 
trial Classification  Manual,  1957  edition.  For  this  survey,  the 
plant  was  assigned  an  industrial  classification  code  number  on 
the  basis  of  its  product.  The  manual  definitions  were  used.   In 
the  case  of  more  than  one  activity,  classification  was  based  on 
what  the  plant  reported  as  the  principal  product  and/or  the  State 
Department  of  Employment's  designation.   The  plants  were  then  divi- 
ded into  two  lists,  namely,  those  located  in  the  10  Southern 
California  counties,  and  those  located  in  the  remaining  48  Northern 
California  counties.  The  plants  reporting  from  the  10  counties 
in  Southern  California  were  coded  by  ground  water  basin  areas.  The 
plants  reporting  from  the  Northern  California  counties  were  coded 
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by  hydrographlc  areas  as  shovm  in  State  Water  Resources  Board 
Bulletin  No.  2,  "Water  Utilization  and   Requirements  in  California," 
and  by  7?  minute,  U.  S.  Geological  Survey  quadrangle  location. 

Tabulation 
All  data  processing  was  done  by  machine  methods,  using 
I.B.M.  1620  computers  and  sorting,  collating,  and  tabulating  ma- 
chines.  Before  processing  the  data  through  the  computer  programs, 
a  machine  edit  of  all  data  cards  was  made  to  check  internal  ac- 
curacy.  This  included  such  items  as  whether  detailed  water  use 
added  up  to  the  total  shown,  fresh  water  total  intake  matched 
intake  from  sources,  discharge  did  not  exceed  intaJce,  working  days 
of  plant  did  not  exceed  365,  square  foot  of  plant  water-using  area 
was  in  excess  of  100  square  feet,  and  total  water  recirculated 
was  in  agreement  with  detail  or  purpose  for  which  water  was  recir- 
culated.  Error  listings  were  prepared  and  all  necessary  corrections 
made.   The  data  were  then  processed  through  the  several  computer 
programs  as  follows: 

Phase  I 

This  program  computed  the  average  quantity  of  water  used 

by  various  industrial  organizations  reporting  for  the  three-year 

period  1957,  1958,  and  1959.   The  water  use  data  were  checked  for 

unit  of  measurement,  with  measurements  in  either  gallons  or  cubic 

feet  accepted.   Measurements  in  gallons  were  automatically  con- 

,  verted  to  cubic  feet  to  facilitate  further  work.   The  average  annu- 

I 

'  al  quamtity  of  water  used  during  the  period  was  determined  by 

Slimming  the  yearly  amounts  used  and  dividing  by  the  number  of  years. 
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out  of  the  three,  (1957,  1958,  and  1959)  that  measurements  were 
reported. 

Phase  II 

This  program  computed  the  average  annual  niomber  of 
employees  and  the  average  annual  niomber  of  days  worked  by  vari- 
ous industrial  organizations  for  the  three-year  period,  1957, 
1958,  and  1959.   The  input  information  was  of  two  types:   (l)  the 
niomber  of  employees  during  the  year,  and  (2)  the  number  of  work 
days  during  the  year.   The  average  number  of  employees  or  the 
average  number  of  days  worked,  depending  on  the  item  being  proc- 
essed, was  calculated  by  summing  the  annual  quantities  and  divid- 
ing by  the  number  of  years,  out  of  the  three,  that  data  were 
reported. 

Phase  III 

This  program  checked  the  various  items  of  area  for  unit 
of  measurement.  When  the  area  was  given  in  acres,  the  program 
computed  the  equivalence  in  square  feet,  rounding  to  the  nearest 
whole  number.   If  the  area  was  given  in  square  feet,  the  program 
computed  the  equivalence  in  acres.   The  final  results  of  the 
program  were  the  output  of  the  area  data,  both  in  square  feet  and 
in  acres. 

Phase  IV 

This  was  a  multipurpose  computational  program  for  deter- 
mining the  following  values,  using  the  output  from  Phases  I,  II, 
and  III  as  data: 
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1.  Average  cubic  feet  of  fresh  water  used  per  employee- 
day  for  the  years  1957,  1958,  and  1959  in  the  individual  plant 
reporting. 

2.  Average  cubic  feet  of  fresh  water  used,  per  year, 
by  the  individual  plant,  per  square  foot  of  water-using  area, 
for  the  years  1957,  1958,  and  1959. 

3.  Average  total  cubic  feet  of  fresh  water  used  per 
year  per  square  foot  of  water-using  area,  for  any  major  three- 
digit  Standard  Industrial  Classification  grouping  of  the  individ- 
ual plants,  for  the  period  1957  through  1959. 

Phase  V 

This  program  computes  a  weighted  average  vnlt   use  factor 
in  cubic  feet  of  fresh  water  used  per  employee-day,  for  the  years 
1957,  1958,  and  1959,  based  on  groupings  of  the  individual  estab- 
lishments by  (1)  the  Department  of  Water  Resources  three-digit 
Standard  Industrial  Classification  (S.I.C),  (2)  the  D.W.R.  four- 
digit  S.I.C.  (not  used  for  this  report),  and  (3)  the  Department  of 
Qnplojrment  three-digit  S.I.C.  A  special  table  for  use  in  Phase 
VI  was  also  prepared. 

Mathematically,  in  preparing  these  computations,  the 
unit  values  are  weighted  by  the  number  of  employees  in  a  particular 
establishment.   The  special  table  option  computes  the  weighted 
unit  use  factor  based  on  the  Department  of  Employment  three-dig- 
it S.I.C.  grouping.   This  unit  value  is  then  adjusted  to  an  annual 
value  by  multiplying  it  by  the  average  number  of  work  days  per 
year  for  the  particular  S.I.C.  group.  These  values  are  stored  in 
a  special  table  form  for  use  in  Phase  VI. 
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Phase  VI 

The  purpose  of  this  program  is  to  adjust  the  quantities 
of  fresh  water  reported  used  in  the  Department  of  Water  Resources' 
survey,  to  estimate  the  total  statewide  quantity  used.  The  basic 
grouping  for  the  computation  of  this  adjustment  is  the  individual 
Standard  -Industrial  Classification  (S.I.C.)  group  in  each  county. 
Within  this  basic  grouping,  data  are  placed  into  one  of  four  sub- 
classes depending  on  which  data  elements  are  available.  Then  the 
method  appropriate  to  the  sub-class  of  data  is  applied  to  adjust 
the  reported  quantities  of  fresh  water. 

Program  Phase  VI  is  a  single- purpose  computational  func- 
tion.  The  program  attempts  to  compute  for  each  three-digit 
Department  of  Employment  S.I.C.  group,  in  each  county,  the  ad- 
Justed  total  annual  quantity  of  fresh  water  used  during  the  survey 
period.  The  data  for  each  S.I.C.  group  are  first  accxMulated 
from  the  Phase  IV  program  output  data.   Then,  depending  on  the 
availability  of  various  elements,  the  computation  of  the  adjusted 
total  quantity  is  tindertaken  in  the  indicated  order  of  preference, 
consisting  of  four  steps  as  follows: 

1,  If  all  elements  are  present  -  The  annual  total 
quantity  of  fresh  water  used  in  the  county  by  this  S.I.C.  groups 
of  industries,  as  reported  in  the  Department  of  Water  Resources 
survey,  is  adjusted  by  the  ratio  of  the  people  employed,  as  reported 
by  the  Department  of  Employment,  in  the  corresponding  group  of 
industries,  to  the  number  of  people  employed  in  the  seime  grouping 

as  reported  in  the  D.W.R.  survey. 

2.  If  no  D.W.R.  survey  report  for  this  S.I.C.  group  in 
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this  coiinty  Is  available  -  The  annual  statewide  iinlt  use  of  water 
per  employee  for  this  S.I.C.  group  (unit  use  value  as  computed  on 
a  statewide  basis  from  all  data  received  by  the  D.W.R.  survey  by 
program,  Phase  V),  is  multiplied  by  the  number  of  people  employed 
In  this  S.I.C.  group  and  county  as  reported  by  the  Department  of 
Employment. 

3.  If  no  D.W.R.  survey  report  for  the  S.I.C.  group, 
either  county  or  statewide  Is  available  -  And  since  there  are  no 
data  from  the  D.W.R.  survey,  unit  water  use  factors  are  not  avail- 
able.  The  program  reports  the  nximber  of  people  In  the  particular 
S.I.C.  group  and  county  as  recorded  by  the  Department  of  Employ- 
ment. 

4.  If  no  Department  of  Employment  data  for  the  S.I.C. 
group  and  coxmty  are  available  -  The  program  procedure  Is  to  report 
the  data  as  they  appear  In  the  D.W.R.  survey,  unadjusted. 

A  subsequent  modification  of  Phase  VI  was  performed  as 
follows:  Wherever  less  than  10  percent  of  the  people  employed  in 
a  particular  S.I.C.  group  of  industries  within  a  county  were  re- 
ported, the  annual  statewide  unit  use  of  water  per  employee  for 
this  S.I.C.  group  was  used  and   was  multiplied  by  the  nvunber  of  peo- 
ple employeed  in  this  S.I.C.  group  and  county  as  reported  by  the 
Department  of  Emplojmient.   If  the  number  of  employees  within  any 
coionty  reported  in  the  D.W.R.  survey  exceeded  the  niomber  of  peo- 
ple employed  as  reported  by  the  Department  of  Employment,  the 
procedure  was  to  accept  the  total  water  use  as  recorded  by  the 
Department  of  Water  Resources'  survey,  unadjusted. 
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SOME  CHARACTERISTICS  AND  LIMITATIONS  IN  THE  USE  OF  THE  DATA 

Because  the  Standard  Industrial  Classification  groups 
Industries  only  according  to  each  major  activity  which,  in  the 
case  of  manufacturing,  is  determined  by  the  product  or  group  of 
products  manufactured,  other  characteristics  such  as  size  of  plant, 
location,  processes  used,  extent  of  recirculation,  quality  of 
water  available,  and  many  other  variables  which  may  normally  have 
a  bearing  on  the  rates  of  water  used,  are  not  considered  or  in 
any  way  evaluated. 

The  measure  of  unit  value  of  water  use  based  on  employees 
was  developed  primarily  for  extrapolating  the  survey  data  collected 
during  the  period  of  the  survey  to  the  total  statewide  requirement. 
Its  use  in  projecting  future  industrial  water  requirements  could 
be  subject  to  considerable  variation.   The  variables  mentioned 
earlier  and  the  accelerated  degree  of  automation  may  account  for 
the  wide  range  in  unit  values  evident  in  some  cases.   Intensive 
automation  during  the  past  decade  has  tended  to  maintain  or  de- 
crease the  number  of  employees  per  unit  of  production.   Undoubtedly, 
each  of  the  other  variables  is  subject  to  continual  change  which, 
in  turn,  will  modify  water  use.   Depending  upon  the  use  of  water 
by  industry,  future  automation  and  other  variables  may  further 
chcinge  unit   values  of  water  use  per  employee,  thus  limiting  these 
data  for  projection  purposes. 

Several  problems  arise  when  comparing  the  employment 
data  collected  in  the  survey  with  employment  data  from  the  Depart- 
ment of  Employment.   The  two  sets  of  data  are  not  strictly 
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jomparable.   One  of  the  reasons  the  data  are  not  comparable  is 
1  basic  difference  in  reporting  units.   This  water-use  survey 
eporting  unit  was  an  individual  manufacturing  plant  consisting  of 
Dne  or  more  buildings  at  a  single  location,  while  the  Department 
of  Employment  reporting  unit  was  a  tax  reporting  entity.   In 
perhaps  90^  of  the  cases  this  tax  reporting  entity  was  an  indi- 
vidual manufacturing  plant,  and  presented  no  problems  of 
Bomparability.   In  the  remaining  10^  of  the  plants  a  number  of 
unique  situations  occurred,  making  an  overall  evaluation  of  the 
new  effect  on  the  data  comparability  somewhat  difficult.   In  one 
case  where  some  branch  plants  were  concerned,  the  total  employ- 
ment was  assigned  by  the  Department  of  Employment  to  the  county 
in  which  the  central  office  was  located.  As  a  result,  employees 
associated  with  establishments  having  more  thein  one  plsmt  were 
often  not  counted  in  the  county  in  which  they  were  actually  en- 
gaged (providing  two  or  more  counties  were  involved);  instead, 
they  were  added  to  the  covinty  in  which  the  establishment  was  head- 
quartered.  Employees  were  therefore  not  completely  counted  in 
coiinties  with  branch  plants  and  were  "over- counted"  in  the  head- 
quarter coimties. 

A  second  reason  for  lack  of  complete  comparability  is 
the  difference  in  computational  methods  used  to  arrive  at  a  num- 
ber of  employees  for  any  given  three-digit  industrial  group.   The 
employment  data  for  reporting  plants  in  the  survey  are  based  on 
annual  employment  data  for  individual  plants,  averaged  for  the 
years  reported,  while  the  Department  of  Employment  data  are  based 
on  monthly  employment  for  any  given  three-digit  Standard  Industrial 
Classification  group,  averaged  for  1958  and  1959. 
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For  these  reasons  it  appears  In  certain  instances  that 
the  survey  data  on  "Employees  reported"  lists  a  larger  number  of 
employees  thcin  are  shovm  as  "Total  employees"  for  a  given  three- 
digit  group  or  county.   Examples  of  this  disproportionate  allo- 
cation are  evident  in  Amador,  Lake,   Sutter,  and  Tuolumne  counties, 
Where  this  occurred,  the  reported  value  was  substituted  in  lieu 
of  the  extrapolated  calculated  figure. 
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EDMUND  C.  BXOWN 
Cova/nor 

WILIIAM  E.  WARNE 
Di  fctof 


STATE  OP  CALIFORNIA 

DEPARTMENT  OF  WATER  RESOURCES 
P.  O.  Box  38B 
Sacramento  2,  California 

INDUSTRIAL   WATER    USE    SURVEY 


Date  Form  Completed:. 


Compony  Covered  by  This  Report: 


Address:- 


Description  of  Product(s)_ 


INSTRUCTIONS:  Please  complete  this  form 
and  return  to  department  within  30 
days.  Before  completing  this  form 
please  read  the  instructions  below: 

Report  the  total  gollons,  cubic  feet,  or  other 
units  of  woler  (fresh  and  brackish)  intoke,  dii- 
chorge,  and  estimated  lota!  use  for  the  entire 
yeors  1957,  1958,  ond  1959.  Estimates  ore 
acceptoble  when  exact  records  ore  not  avail* 
able. 

Pleose  report  doto  separately  for  each 
branch  plant. 


FOR    DEPARTMENTAL   USE   ONLY 


CMfltf 


an 


CHySsb- 
OtvlilM 


liduttrr 


Quid 

LocallM 


Hrdr»- 
grjphlc 


Pro{«ct  or 
Stnict  km 


Tur 


idditioaal 

IdtRtifiMllM 


Check  one: 

Gallons  □     Cubic  ft.  □     Other 

FOB   THE   YEAR   OF: 


1957 


19SS 


WATER   INTAKE    FOR: 

A     Cooling 


7-  brockiih  (lolt) 


B.    ProMiiing  (enl«ring  info  or  contacting 
product!  monufoclured) 


C-    Boiler  feed 


D.    Sonilory,  air-condilioni 


E.  Total  intake  for  all  purpotei: 


FRESH   WATER    INTAKE   FROM: 

A.    Public  woter  tyitem;    municipol    □ 


privote  •    □ 


B.    Nome  of  public  woter  tyilem  ond  quonlity  of  woler  deliv 


your  water  lupply  developed  by  your  compony?      Yei   Q         no   Q        portiolly   Q 


II  water  it  company  developed  and  flow  it  metered,  report  qwanlily  uied  and  source, 
deep    well   □  tlreom    Q  other 


E.    If  water  ii  compony  developed  ond  flow   ii  nof  metered  but     electric  power  lor  pro- 
ducing water  it  metered  teparalely,  complete  tne  following; 

1     Power  consumption  for  water  tyt'em 

1957 1958 1959 

(Kilowoit-hour.)     |  |  |  | 


2.   Pump  leii: . 


—kilowotl-houfi  p«r_ 


3.   Source: 

deep    well    Q  iireom    □  other 

(ipecify) 
Uic   tpoce    under    '  REMARKS'-ITEM   XIII    to    report   additional   pumpi— DO   NOT 
INCLUDE  BOOSTER  PUMPS)  ^ 


F.   Totol  ^B  +   D)  ihould  equol  the  figure  in  ITEM  IE-1 


WATER    DISCHARGED    AND    NAME    OF    FACILITY: 

A.    Sewer-iytlem  Iquonlityt 


[nome  of  tyitem) 


B,    local  Woter  Courte  (qvantily) 


(name  of  woter  course) 


C     Percololed  into  ground  (quontity) 


itpecify    k.nd)_ 


E.    If  dispoiol  it  8.  C  or  D.  give  generol  location  of  dltchorge  point  under 
"Remarki,'  ITEM  XIII 


WATER   RECIRCULATED: 

A     Wot  ony  freih  wo'er  reclrculoled  O 


used''     yet  G 


If  woter  is  recirculated  o 
omount  by  kind  of  tiu 


used,  indicote  'he 


•  A  private  water  system  con  be  o  cemme^ciol  Of  mulwol  water  company  or  o  district  which  supplies  woler 


($••  othmr  ttdml 
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WATIR    TREATIDi    finclud*  only  frcih  water) 

A.   Intok*  wQlT  (f« ported  in  ITEM  IE-1)  treoted  prior  to  ui«  (qwontity) 


B.   Woil*  wolcr  (r»port«d  in  ITEM  HI)  tr»ot«d  for  diichorg*  (quontity) 


C.    If  dlKhorg*  ii  Irootod,  Hit  Iroatmeni  focilitiai  uiod  undar  "Rvmarki."  ITEM  XIII 


D.  Woi  rt  nocottory  to  trool  wolsr  (raportod  in  ITEM  IV)  prior  to  ro-uio? 

y«»  n  no  D 

If  oniwcr  ii  y»,  indicott  traotmvnt  faciliti*!  UMd  under  "Ramarki,"  ITEM  XIII 


PUof  Indlcof  by  ch»cki  in  th«  approprJot*  box»i,  th«  primary  b»>tt  for  flgur«i  reported  for  tho  followirtg  itemi; 


METER 
RECORDS 


ENGINEERING 
ESTIMATES 


OTHER 

(Spwify) 


Froth  wotor  intoko  (ITEM  I) 


Froih  wal*r  Inlaho  (ITEM  II) 


Froih  wotor  ditchorgo  (ITEM  III) 


FrMh  wotor  rocirculotion  (ITEM  IV) 


Froih  water  Iroatod  (ITEM  V) 


IMPLOTIISi 

Averogo   annual   employment   (11   employment   ii   highly   sooionol   indicate   emptoyment   by   tho 
month,  (or  eoch  yeor.  Ute  »pace  in  "Remorki,"  ITEM  XIII,  if  necenary.) 


1957 

1«5t 

1959 

AREAi 

A.    Indieote  entire  area  of  PROPERTY  at  thii  location.   (Uie  ocre»  or  jq.  ft.) 


B.   Indicate  octuat  water  uiing  plant  oreQ: 


:rei      Q 


(check  one) 
ocfei      □ 


lltalX 


VIGITATED  AREASt 

Eitimoted  vegetated  area  in  and  oboul  plant  ground*  (lawni,  »hr«bb«ry,  and  flower  bedi  which  are  watered).^ 


iitaxn 


UNIT   VALUES   OE   WATER    USSi 

A.   Quantity  of  water  uied  related  to  quantity  of  PRODUCT 

1,500,000  galloni  _  1.500  gollona  per 


Example: 


1,000  torn  of  iteel 


1  Ion  of  tteeJ 


B.  Golloni  of  water  uud  per  DOLLAR  value  added  by  manufocture: 
1,300.000  gallon!  _  10  golloni  per 


Eaample: 


150.000  dollori 


dollar  added  (groii) 


Note;    If  two  or  more  producti  are  involved,  pleoie  indicate  unit  voluei  for  each,  under  A  and  6. 


C.    For  connerie*  and  other  induitriei   proeewing  of  monufacturing   two  or   more  itemi  identify  under  "Remorki,"  ITEM  XHI,  th«  totol  freih  water  uie  ottociated  with 
eoch  product  ond  the  period  of  ute;  for  example: 

peochei  —    1,000,000  golloni,  Auguit 
Total  woter  intake:    1,500.000  gotloni peon        —       500,000  golloni.  September 


WORKING   DAYS   OF    PLANT 


1957 


I95B 


I9S9 


EUTURI   WATER    USii 

Whot  do  you  expect  your  unit  volue  (boied  on  product)  of  woter  uie  to  be  in  the  foreteeoble 

future,  expreued  oi  o  percentage  of  the  present  unit  requirement!?  % 

(See  Item  XA) 


RIMARKS  (PleoM  add  ony  information  that  will  help  ui  evoluole  water  um  by  your  eompony) 
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EDMUND  G.   BROWN 
k  BANKS  Oov.nNon 

TOR 


ADORESt  REPLY  TO 
P.  O     BOX  SSS  SACRAMENTO  Z 

1I20  N  STREET  HICKORV  0-4711 


STATE  OF  CALIFORNIA 

irpartJtu^nt  of  WnUv  i^tBonmB 

SACRAMENTO 

January  22,  196O 


Gentlemen: 

The  following  request  Is  being  made  of  hundreds  of 
Industrial  plants  such  as  yours.   We  earnestly  solicit  your 
Indulgence  In  accepting  this  Informal  contact  and  we  hope  that 
you  will  treat  this  request  as  one  directed  to  you  in  lieu  of 
an  original  letter  of  transmittal. 

The  information  on  industrial  water  use  requested  in 
the  enclosed  questionnaire  is  urgently  needed  by  this  Depart- 
ment in  carrying  out  the  provisions  of  the  California  Water 
Development  Program.   Your  cooperation  is  eagerly  sought  in 
completing  the  questionnaire  and  returning  it  to  this  office. 

The  data  furnished  by  you  will  be  used  only  for 
statistical  purposes  and  any  published  documents  will  contain 
only  collective  information  in  which  your  individual  plant 
statistics  will  have  lost  identity.   In  addition,  only  author- 
ized employees  of  the  Department  will  be  permitted  to  review 
the  completed  reports  submitted  by  you. 

We  realize  that  this  questionnaire  asks  for  Infor- 
mation which  may  not  be  readily  available  or  which  does  not 
necessarily  apply  to  your  type  of  operation.   However,  the 
maximum  amount  of  information  that  you  are  able  to  furnish 
will  be  appreciated. 

Thank  you  for  your  time  and  consideration  given  to 
this  matter. 

"Very  truly  yours, 

HARVEY  0.  BANKS, 

Director  of  Water  Resources 


By  iAJj?jL-^ 


William  L.  Berry,  Chief 
Division  of  Resources  Plannti.m 


APPENDIX  C 
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THE  RESOURCEl 
DEPARTMENT 
DIVISION  OF 

UNIT  WAT 
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WATER    USE 
INDUSTRIE 


11 


MAJOR    INDUSTRY    GROUPS 

1 

[petroleum  REFINLNG  AND  RELATED  INDUSTRIES 

]CHEMICA1_  AND  ALLIED  PRODUCTS 

[food  A^-t>  KINDRED  PRODUCTS 

jpHtMAfiVMET.^L    iHOVSTIUCi 

I 

JST..-NE.    C[_VYA:.DGL^i=  PRODUCTS 

REPORTING 

[pAPtR  AND  ALLIED  PRODUCTS 

[RUaeER  AND  MISCELLANEOUS  PLASTIC  PRODUCTS 

|SCIENT1FJC  LNSTRUMENIS.    EIC. 

1 

NOTE 

5Z69   PLANT 

[^AeR;CATEDMtTA.PRODVCTS-E.CE5=T..l.:.•.^^CE.    .TT    1 

1'  — 

1"'"^-    —  -"— 

LuMBtRAVD  WOOD  PRODUCTS  (EXCEPT  FURNITURE) 

[TEXTIL-  M.LL  PRODUCTS 

|m;scell^ne...l'...,anufac7ur,noindustrjes 

^^^^^" 

1  LEATHER  AND  LEATHER  PRODUCTS 

^ 

|aPPA,CI  AND  OTHER  PRODUCTS.    ETC 

PERCENT    RESPONSE 

Figure  I    SURVEY    RESPONSE 
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Figure  3    REPORTED    ANNUAL    USAGE   OF   WATER 


6'"^' 


h 

-1 

LEGEND 

M    BRACKISH   WATER 
1    FRESH  WATER 

- 

NOTE 

5221    PLANTS    REPORTING 

s 

1 

< 
z 

S 
0 

in 

n        a 

2 

1 

i 

8 

< 

< 
< 

X 

i 

* 
-< 

5 

< 

, 

Ih        i.^ 

J 
o 

.3 

1 

2 

1 

5 

-s- 

< 
zl 

si 

i  3 
i  3 

i   i 

a       -" 
u       < 

i 

i  I    i               lis 

?    S     3     8     s     a     5     2    s 

-i  2   ^i-i  Ms 

i     si      S     S     S     =     g     3     2 

M  ^  -  ^  '  M  i 

li    s    s    s    c    1    a    5    s 

MAJOR    INDUSTRIAL    GROUP 

Figure  2.    REPORTED    TOTAL    ANNUAL   WATER    USE 


1                                        I 

'■                                                                                          8 

3           3            2—                                                  ? 

i                                 a                i                  i 

I                    :          3           § 

^        ills 

3                    2          5           ;j          a 

5        i       1        £        8       ; 

1  innrii 

INDUSTRY     GROUP 

Figure  4     UNIT    VALUES    OF  FRESH   WATER   USE 


c 


\ 

\: 

>■> 

W     0     N     0 

\ 

\. 

\ 

v- 

0          I, 

\      1 

{• 

.S" 

'\           '    " 

\ 

^ 

U       L       A        A 

'        \ 

I- 

PRINC 


1 


."^ 


SftN    FRANCISCO    BAY     METROPOLITAN     AREA 


THIS  BOOK  IS  DUE  ON  THE  LAST  DATE 
STAMPED  BELOW 


RENEWED  BOOKS  ARE  SUBJECT  TO  IMMEDIATE 
RECALL 


tJi;u  LIBRARY 

OCT  1 4  1971 


TO    5  ym 
JUN2    RECD 
jjl^    5  19^^ 
JAN  2  6  RECD 


j^.i  5    la/4 
1CT2  6REC'0 

JAN  25  1978 

Ian  ?oRE(ro 

-'  HIFiLED  PSl- 
AUG09  19S0 


w.^Rl 


91913 


m  ^R 


APR  17  1973 

APR  1 6  RECl 

LIBRARY,  UNIVERSITY  OF  CALIFORNIA,  DAVIS 

Book  SUp-S0m-12,'64(F772s4)4S8 


354272 

TC82li 

California.      Dept, 

C2 

of  Water  Resources, 

A2 

"  ^letin. 

no.l2l4 

PHYSICAL 

c.z 

SCIENCES 

LIBRARY 

LIBRARY 

UNIVERSITY  OF   CALIFORNIA 

DAVIS 

CAL  f  OONl*  DAVrS 


3  1175  01436  2050 


